Introduction
In the last decades, the electronic and magnetic properties of dinuclear iron complexes have been extensively studied [1 -4] . They provide structural models for dinuclear sites in several proteins involved in oxygen storage of hemerytherin and oxygen activation of methanemonooxygenase [5 -8] . In addition, these systems were treated as model systems for the understanding of the size and magnitude of exchange coupling interactions in theoretical considerations. Studies of some iron complexes have shown that the oxo bridge is responsible for the strong antiferromagnetic coupling (usually −50 > J > −200 cm −1 ) [9 -12] and that complexes with alkoxo, phenoxo, or hydroxo bridges are weakly coupled (usually 0 > J > −30 cm −1 ) [11, 13 -16] . In an attempt to accumulate more data for further discussions of magneto-structural correlations for this type of complexes, we present here the synthesis, X-ray structural and magnetic characterization of a derivative of a closely related ligand, Fe 2 L(OCH 3 )Cl 2 .
Experimental Section

Preparation of Fe 2 L(OCH
The dinuclear Fe(III) complex was prepared in two steps. In the first step, the Schiff base ligand L was synthesized. A 0932-0776 / 06 / 0700-0727 $ 06.00 c 2006 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com 
X-ray structure determination
A crystal of dimensions 0.40 × 0.18 × 0.02 mm 3 was mounted on a Rigaku AFC7S diffractometer with graphite monochromatized Mo-K α radiation (λ = 0.71073Å). Experimental conditions are summarized in Table 1 . The final positional parameters are presented in Table 2 . Data collection, reduction and corrections for absorption and decomposition were achieved using TEXAN Single Crystal Structure Analysis Software [17] . The structure was solved by SHELXS-97 [18] and refined with SHELXL-97 [19] . The positions of the H atoms bonded to C atoms were calculated (C-H distance 
0.96Å), and refined using a riding model. H atom displacement parameters were restricted to be 1.2 U eq of the parent atom. Selected bond distances and bond angles are listed in Table 3 . An ORTEP view of the molecular structure is given in Fig. 2 [20, 21] . Crystallographic data (excluding structure factors) have been deposited with the Cambridge Crystallographic Data Centre as supplementary publication no. CCDC 262604 for Fe 2 L(OCH 3 )Cl 2 [22] . Table 3 . Selected bond lenghts (Å) and bond angles ( • ) characterizing the inner coordination sphere of the iron(III) centers (see Fig. 2 for labeling scheme adopted). Fig. 2 . View of the molecule (numbering of atoms corresponds to Table 2 ). Displacement ellipsoids are plotted at the 50% probability level. The hydrogen atoms are omitted for clarity.
Susceptibility measurements
Variable-temperature magnetic susceptibility measurements of a powdered sample were performed with a QUANTUM Design SQUID magnetometer in the temperature range 5-298 K. The applied field was about 1 T. Diamagnetic corrections of the molar magnetic susceptibility were applied using Pascal's constant [23] . The effective magnetic moments were calculated by the equation µ eff = 2.828(χ T ) 1/2 , where χ is the magnetic susceptibility per Fe(III) ion.
Results and Discussion
X-ray crystal structure
The structure of Fe 2 L(OCH 3 )Cl 2 consists of dinuclear units that are well separated from one another. The two iron(III) ions are asymmetrically bridged by phenoxy and methoxy oxygen atoms to form a four-membered ring. The geometry around the metal atoms is distorted octahedral, as shown in Fig. 2 . The molecule has a nearly perfect C s symmetry with the mirror plane perpendicular to the iron-oxygen ring. The bridging oxygen atoms O2 and O4 and the carbon atoms C21-C27 and C28 lie approximately on this mirror plane. Deviations of these atoms from the leastsquares pseudomirror plane are given in Table 4 • , is smaller than that at the methoxy oxygen atoms, 107.9(1) • . The Fe-N(imine) bond lengths of 2.065(2) and 2.085(2)Å are significantly shorter than the Fe-N(amine) bond lengths of 2.274(2) and 2.305(2)Å. The overall geometry distortion is as expected for an octahedral low-spin d 5 iron(III) ion with hexadentate chelation. The geometry is similar to that of related binuclear iron complexes [24, 25] . The phenoxy and methoxy carbon atoms attached to the bridging oxygens are displaced on opposite sides of the bridging plane by −0.037(2)Å for C27 and 0.252(2)Å for C28, respectively.
Magnetic properties
The magnetic susceptibilities of the complex are shown as a function of temperature in Fig. 3 , and the magnetic moments are shown as a function of temperature in Fig. 4 . The magnetic data was fitted using the expression for molar susceptibility vs. T derived from the spin exchange Hamiltonian, H = −J S 1 . S 2 , where J is the interaction parameter between two spin carriers with S 1 = S 2 = 5/2 as given in eq. (1).
For a satisfactory fit it was necessary to include a Curie-Weiss term in order to correct for a paramagnetic impurity; x p is the molar amount of this mononuclear impurity. The temperature-independent paramagnetism (TIP = 400.10 −6 cm 3 /mol for each iron atom) was also taken into account. The best fit parameters obtained with eq. (1) by using a standard least-squares program were J = −10.8 cm −1 , x p = 0.1. An isotropic g value of 2.0 was assumed. The effective The extent of antiferromagnetism exhibited by Fe 2 L(OCH 3 )Cl 2 is in the range so far observed (7 ≤ |J| ≤ 17 cm −1 ) for iron(III) complexes involving Fe 2 O 2 bridging units [13 -16, 25 -27] . Recently, Gorun and Lippard suggested a quantitative magnetostructural relationship for dinuclear iron(III) centers, doubly bridged by oxygen atoms [28] . This exponential relationship, −J = A. exp(BP), correlates the antiferromagnetic super-exchange coupling constant J with a parameter P, describing the shortest super-exchange pathway between the two metal centers. Using the reported values for A (8.763 × 10 11 ) and B (−12.663 ) and the value P = 1.965Å as found in the present study, a value of J calc = −13.7 cm −1 , is obtained in fair agreement with J obs = −10.7 cm −1 .
The magnetic properties of exchange coupled dinuclear complexes of transition metal ions are known to depend on the particular metal ions, the chemical nature of the bridging ligands, and the bridging geometries. Both bridging angles and bridging ligand-metal distances as well as electronic factors are important [13 -19, 29, 30] .
